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A PARADUODENAL HERNIA is a condition in which most of all the small
intestine is incarcerated behind the folds of the mesocolon, making its en-
trance in the area of the duodenojejunal junction. This type of hernia comes
under the classification of an internal or retroperitoneal hernia and comprises
53 per cent of all the internal herniae found. Two types occur: (i) Right
paraduodenal hernia; and (2) left paraduodenal hernia. The latter is the
more common, the ratio being about three to one. There have been 47 cases
of right paraduodenal hernia reported, operation having been performed in 28
instances, with I5 recoveries.

The following conditions are usually found in a right paraduodenal hernia
(Moynihan19): (i) The sac occupies the right half of the abdominal cavity,
lying behind the ascending and transverse mesocolon; (2) the orifice is situ-
ated to the left of the sac; and (3) in the anterior margin of the sac, there lies
either the superior mesenteric artery or a continuation of it, the ileocolic
artery.

The case herewith reported is of interest because of its rarity and the un-
usual anatomic derangement associated with the hernia.

Case Report.-A female, age 49, was admitted to the hospital, September I7, 1939,
complaining of vomiting, abdominal pain, and distention. The patient did not speak
English and her history was obtained with difficulty through a Spanish interpreter. She
stated that since the age of one year she had had "stomach trouble" consisting of attacks
of abdominal pain with distention and occasional vomiting and diarrhea. These attacks
were irregular but occurred at least once every three months. In i929, she was told by
a physician that she had an ulcer of the stomach. She followed a modified Sippy diet
for a short time without improvement. She had observed that the severity and duration
of the paroxysms were diminished on lying down. Every attack had been precipitated
while she was on her feet. Food idiosyncrasies apparently had nothing to do with the
onset of her periods of illness as she had been incapacitated at times when she had not
eaten. September I, I939, the patient began having pain in the lower abdomen which
soon radiated to her epigastrium and was accompanied by vomiting. This lasted six
hours and was relieved following an enema. A diarrhea developed following this episode
but rapidly subsided. The stools had a normal color. The patient had never menstruated,
had been married 25 years, and had never been pregnant. She stated that she had had
heart trouble, but the history of this was vague.

Three days before admission, September 14, I939, the patient developed pain in her
lower abdomen following the ingestion of some corn. The pain soon became generalized,
and vomiting and distention of the abdomen became evident. Daily enemas did not pro-
duce fecal material and the symptoms persisted.

The relevant physical findings were obvious signs of dehydration, an oral tempera-
ture of ioo' F., a blood pressure of 170/I00, cardiac enlargement to the left, a distended
and tympanitic abdomen, with exaggerated borborygmi, which could be auscultated over
the entire abdomen, and generalized tenderness with rebound tenderness. All the labora-
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tory findings were normal (blood count, Kline, and uranalysis). Clinical Diagnosis:
Intestinal obstruction.

She was given intravenous fluids of glucose and normal saline, a Miller-Abbott tube
was started, and a barium enema was given. The roentgenologic diagnosis, made by
Dr. E. Hayden, was obstruction in the jejunum or proximal ileum, constriction of the
midtransverse and sigmoid colon (Fig. i), and apical tuberculosis was found by fluoro-
scopy. The patient's symptoms were not improved after eight hours of treatment, and
it was thought advisable to explore the abdomen, as strangulation of the intestine was
feared.

Operation.-Under cyclopropane anesthesia, a low midline incision was made. On
opening the peritoneal cavity a confusing anomaly of the anatomy was found. No small
intestine was to be seen. The transverse colon lay in the pelvis, attached by firm adhe-
sions to the descending colon, the sigmoid, the peritoneum overlying the bladder and to
the pelvic viscera. The adhesions between the transverse colon and the vesico-uterine
peritoneum were cut to allow exploration of the pelvis. It was found that an infantile
genital system existed. Superior to the transverse colon a mass could be palpated but
not visualized. The incision was extended upward and around the umbilicus. At this
point a mass could be seen which filled the upper portion of the abdomen. Intestines
were seen to be enclosed in the tumor and it was recognized that a paraduodenal hernia
was present. An attempt was made to find the opening leading into the sac but none was
found. The hernial sac wall, consisting of the gastrocolic ligament and the mesentery of
the ascending colon, was opened through an avascular area. The intestines were reduced
through this opening; and it was found that the entire jejunum and greater portion of
the ileum were contained in the hernial mass. There were several areas of purplish dis-
coloration present in the bowel wall which recovered their normal color after reduction.
By manually exploring the hernial cavity, the orifice was found to the left of the sac.
This could be visualized only after adhesions between the transverse and descending colon
were freed and the ptosed transverse colon retracted medially. The orifice was fully
three inches in length, and the superior mesenteric artery traversed its anterior margin.
The first portion of the jejunum entered the upper angle of the orifice into the hernial
cavity and the distal end of the ileum emerged from the lower portion. By traction the
intestine which had been incarcerated was pulled through the hernial orifice. Due to the
length of the gastrocolic ligament, and the adhesions between the transverse colon and
lower abdominal viscera, the position of the small intestines was still abnormal but ample
room was afforded for them posterior to the gastrocolic ligament and superior to the
transverse colon (Fig. 2). The hernial orifice was sutured with interrupted sutures of
silk and the abdomen was closed in layers.

The patient's condition was good at the end of this procedure and continued so until
the second postoperative day when signs of cardiac decompensation were observed.
Digitalis was started followed by rapid improvement, after which the patient's recovery
was uneventful. She was discharged from the hospital October 8, I939, and has had no
further signs of obstruction and no abdominal pain.

By reviewing the embryology of the intestine, the formation of a para-
duodenal hernia can be better understood. The primitive gut arises in the
human embryo when the entoderm is folded into a simple tube. This opens
into the yolk stalk and is supported on the dorsal wall by the mesentery.
During the fifth week the attachment of the yolk stalk disappears, the anlage
of the cecum is formed, and there is a rapid elongation of the small intestine,
which causes it to be thrown into a loop opposite the point of attachment of
the yolk stalk. This loop rotates counterclockwise, and as a result the cecal
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portion of the intestine lies to the left and the small intestine to the right
(Plate I-Fig. i). The small intestine continues to lengthen so rapidly that
it can no longer be accommodated in the abdominal cavity, and, at seven
weeks, it herniates into the umbilical coelom (Plate I-Fig. 2). The hind gut
(major portion of the large intestine) is retained in the abdomen. In embryos
of ten weeks the intestine returns into the abdominal cavity and the coelum is
obliterated. The proximal coils of the small intestine are reduced first behind
the superior mesenteric artery
while the cecum returns last. As
a result there occurs a counter-
clockwise rotation of 270° about
the axis of the artery, throwing
the duodenum behind and the
transverse colon in front of the
artery. Following the rotation
the cecum lies to the right occupy-
ing a position immediately below
the liver with the small intestines
lying medially (Plate I-Fig. 3).
In three- to six-months' fetuses -
the lengthening colon causes the
cecum and cephalic end of the
colon to descend toward the pel-
vis, and the ascending colon is
thus established (Plate I-Fig.
4).

With the elongation of the in-
testines, the mesentery grows cor-
respondingly and is carried with FIG. I.-Roentgenogram of abdomen following

barium enema showing dilated loops of small intestine
the intestine in its rotation. The and ptosis of transverse colon. The diagnosis of para-

duodevial hernia could not be made from this film.
superior mesenteric artery serves
as the axis for the rotation. The axis is accentuated as the cecum descends
and the mesentery is spread out like a funnel. During the fourth month the
descending and ascending colons and their mesenteries fuse with the dorsal
peritoneum (Plate I-Fig. 4).

The process just described is the normal development of the gut. Para-
duodenal herniae are the result of an abnormal rotation of the intestine.

The formation of right paraduodenal herniae has been excellently de-
scribed by Andrews,1 and will be briefly reviewed. During the tenth week,
when the intestine leaves the umbilical coelum, if an incomplete rotation of
the cecum is present, this portion of the gut would lie inferior to the small
intestines (Plate I-Fig. 5). As it grows to the right it would scoop up the
small intestines in its mesentery (Plate I-Fig. 6), and when fusion occurs,
during the fourth month (Plate I-Fig. 7), the small intestines would be
imprisoned posterior to the mesentery.
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The first paraduodenal hernia to be diagnosed preoperatively was reported
in I930, by Taylor.23 Only two such diagnoses have been made, and these
were made roentgenologically. A large number of patients with these herniae
do not have symptoms and the anomaly is found at necropsy. In other cases
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FIG. 2.-Drawing showing the anatomic relations found at operation. The para-
duodenal hernia's anterior wall consisted of the mesentery of the transverse colon
and gastrocolic ligament. The transverse colon lay inferior to the sac, and a portion
of the colon overlapped the hernial orifice.

there are indefinite symptoms of colic-like abdominal discomfort which may be
transient and with or without vomiting. The diagnosis of gallbladder disease,
"dyspepsia," pyloric spasm, etc., may be made. Again, there may be a
sudden onset of symptoms indicating an acute intestinal obstruction. Bile is
frequently present in the vomitus, but fecal vomiting is uncommon due to the
usually high site of the obstruction. Moynihan19 and Garber"' both consider
the chief diagnostic signs to be: Repeated attacks of abdominal colic; ab-
dominal tenderness, with distention relieved by the passing of flatus; visible
peristalsis; and a palpable, tympanitic, elastic mass in the abdomen. Scheele21
claims that roentgenograms taken following a barium meal show retention in
the stomach and duodenum, with a bow-shaped closing off of the upper in-
testinal shadow. A barium meal is contraindicated in cases with acute symp-
toms. Exner8 states that the clumped appearance of the intestinal coils,
shown in a "flat" roentgenogram, as if they were contained in a sac, is a
characteristic sign of paraduodenal hernia. In large herniae, such as the
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PLATE I
FIG. I.-Diagrammatic fifth-week embryo showing counterclockwise rotation of the

intestinal loop.
FIG. 2.-Seventh-week embryo with herniation of the small intestine into the

umbilical coelom.
FIG. 3.-Position of large and small intestine following normal rotation in a ten-

week embryo.
FIG. 4.-Normal rotation complete, with cecum in right lower aspect of the

abdominal cavity. Shadowed areas represent areas of fusion between the mesenteries
and the posterior peritoneum.

FIGS. 5 and 6.-Illustrating the relative positions of the large and small intestine
when incomplete rotation occurs. The cecum lies inferior to the small intestine and
as it grows to the right the small intestine is caught and enclosed in its mesentery.
(After Andrews.l)

FIG. 7.-In the fourth month the fusion of the mesentery and peritoneum has in-
carcerated the small intestine and completed the right paraduodenal hernia. Note that
all conditions of the right paraduodenal hernia are reproduced; the sac and its con-
tents occupy the right portion of the abdomen, the orifice is to the left of the sac, and
the superior mesenteric artery lies in the anterior margin of the sac.
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one described above, there is no roentgenographic evidence that the intestines
are enclosed within a limited space.

The treatment advisable for this condition depends largely on the symp-
toms and findings present. Those herniae found in the course of the abdom-
inal surgery should be reduced and the neck of the sac closed. When signs
of an intestinal obstruction are present, the treatment should be the same as
in any other case of obstruction. In cases with evidence of strangulation,
surgery should not be delayed. If the hernial orifice cannot be located, an
avascular area on the sac wall can be opened and the cavity explored manu-
ally. It was only by this method that the opening was found in the above
described case. Caution must be exercised to protect the vital blood vessels
which run in the wall of the sac. After the orifice is definitely located, the in-
testines can be drawn through the aperture into the general abdominal cavity
and the opening closed. This last step is important as recurrences have been
reported which resulted from an improper primary closure. "Because of the
technical difficulties produced by the distortion of the anatomy, the mortality
still remains high. This can be reduced only by a more thorough grasp on
the part of the operating surgeon of the anatomic anomalies at hand"
(Longacre17 ).

SUMMARY

A case of right paraduodenal hernia is presented which, as far as could
be determined, is the forty-eighth case to be reported; the twenty-ninth case
to be operated upon; and the sixteenth to recover. The anatomic arrange-
ment found was interesting not only because of the hernia present but also
because of the presence of an infantile genital system, and of the position of
the colon in the pelvis. The cause of the generalized adhesions in the abdo-
men was not determined. It is logical to believe that they were a result of
an old tuberculous peritonitis as they were of the right consistency and dis-
tribution. The presence of an apical tuberculosis adds further weight to the
possibility of this etiology.

We wish to express our appreciation to Dr. W. Steen, who conducted the medical
management of this case and was instrumental in obtaining the patient's history.
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